PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-1 92369 

(43)Date of publication of application : 10.07.2002 



(51)Int.CI. B23K 26/00 

B23K 26/06 
B28D 5/00 
G03B 33/09 
// H01L 21/301 
B23K101:40 



(21 )Application number : 2001-278752 
(22)Date of filing : 13.09.2001 



(71) Applicant 

(72) Inventor : 



HAMAMATSU PHOTONICS KK 

FUKUYO FUMITSUGU 
FUKUMITSU KENJI 
UCHIYAMA NAOKI 
WAKUTA TOSHIMTTSU 



(30)Priority 

Priority number : 2000278306 



Priority date : 13.09.2000 Priority country : JP 



(54) LASER BEAM MACHINING METHOD AND LASER BEAM MACHINING DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam machining 
method capable of cutting a machining object, without developing a 
crack or welding on the surface of the machining object, and 
efficiently. 

SOLUTION: Inside the machining object 1, a reforming area is 
formed by radiating a pulse laser beam L onto the predetermined 
line 5 for cutting, under the condition of causing multiple photon 
absorbtion. and making a condensing point P agree with the inside 
of the machining object 1. The pulse laser beam L is a linear 
polarized light, and its direction is controlled so as to be along the 
predetermined line 5 for cutting. By splitting the machining object 1 
along the predetermined line 5 for cutting making the reforming 
area a starting point, the machining object 1 can be cut with a 
comparatively small force. Since in the irradiation of the laser 
beam L, the pulse laser beam L is scarcely absorbed on the 
surface 3 of the machining object 1, the surface 3 is not melted 
caused by the formation of the reforming area. Since in the 
reforming area, the size in the direction along the predetermined 
line 5 for cutting can be made relatively larger, the reforming area 




along the predetermined line 5 for cutting can be formed with a. small shot number. 
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[0049] 

^^If. NdrYAGP — +f ©jggT'^ ^ 1 0 6 4 nmtc43l/^T. i^U 3 5 0 0 ^ 

1 2fC^-ri/Unv<i' 31 /^ 1 I (D m<£ It 3 5 0 II mT' :^ ^ (DX' . ^^^^i^lc^ ^^®jBl 

<DiU-^(DmM^ii. jPS 2 0 0 /i BiOv' u 3 x-'^^##^c•r 5 t . 9 0 .%Ji;^±>a:o5-e: 

, U--tf3t3b^->U n 1 1 <0rtgl5-^©iR?ns©«{i*^T-^ ») . fS i: A. if jb^ S jS f 

000^4^) (Dm 7 2W~m 7 3M(0 rtf nfj/^yi/xu— -tf iss^U 3 ViDiinx^ttt 
[0050] 

.•>x/NO«SSi:B®fc.»in3b^&^»c«S-rs©t±. — Bjgifi^BBfbbfctt^fc^o fc® SO 
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m-^ i>^»Wi(D^mmiim i z ic^-rj:. o icp^ stucco 3j.mm^mmt^t^mis.-$ti^^ tun 

[0051] 

(3) ^mmmtmmm^itmm(Dm-^ 

1 X 1 0« (W/cm") lU.±Vt)^-->^^}U7,mi3^ 1 nsUT <0^f^X' mm t ^ o ^^Jl^xm^ 

mmUl^Xli. fi»J:^tf 1 X, 1 O CW/cm^) "^^B-So -'^^I'XISti^J^ If 1 nsWT*^ W$ b 
4 2 Isl U'— »f ^iOXff^^iS3^* ( 1 9 9 7 ^. 11.^) £0^ 1 0 5 H~m I 1 1 H<0 T 
[0 0 5 2 ] 

^fiSJ^^ti. iS^fSTte* Lircu--if )t©a^<l^(D|pj#*^inX»*^%<D^»f^^vi' 
jG3J;^{ebT. inx^f^l^.fc U— if ^^feMW-T S c i: J: •? . finXjl*^^tc3c«m«:g: 20 

[0053] 

(A) AaXi**1^:/Wl-->y^X (g^SS) :Sr^;^'>x/N (JS$ 7 0 0 )im\ 

CB) U-1f 

: ij£»«:b--»ftaiSN d : Y A G U-lf 

: 1 0 6 4 n m 30; 

^--IfTfeX^-y h»fffia : 3. 14X10-8 ^m^ 

moMiym}s.m : i o o k h z 

: 3 0ns 

mti ■■ mti< I m] x^^tUT. 

(C) 

: 5 0 <g 

N A : 0 . 5 5 40 
U — -If^ti^fiici^-rSJgiS* : 6 0/^ — -trVh 
(b) i&qX«^!^*^«B^n*«B^O^ibitS : 1 0 0 mm/# ' 
SnXJtm^-^^S-9- V.r^b 1 . 2 <D^>£r tcfel/^T. iPX^^ *?^J <D F«9 35 ^5 t) -it 

T.'^yux U-^if Jfe^ 1 /Wi/Xi^H h finXjt*fe.!|^<Drtgptc^5t?tRHXtc J; 5 ^ ^ -y ^ 

[0 0 5 4 ] 

H 1 :4 «lf 1 ©spS^O^K^^ L./cST-S*) . 0 1 5 tilJ- vr^l/ 2 <D¥®«)¥K.^ 
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T'^^ A'^X-i^.x/N 2 1 1 ©rtasjc -y i'XjJ?-;' h 9 0 Jb^Jgfig ? nx 5 o 
[0 0 5 5 ] 

0 1 efc^f J; 3 {e^^;l/X l>--tf5t*^ia^{S^©^^. i /^yi/XfDi/H >y h T- 0 fig ^ ti ^5 
^ ;y ^' X Jl? -y h 9 0 « rfj* f± iS|g(S>l£<D % {c » o fc?? IrI ^^: T*ai* fi^Iti: ^ < ^: o 
TI/>:5o <ltl«. h 9 0©JgfigA'<lO75"[Pl{C(Sjfi?tlTl/^^C:i::&^LT 

t^So ->3, 0 1 7 tCzR-r J; 3 tc>'^;UX I^ — If Jfe*^P3(i^«»J^.^, l /^^UXcOi^ a >y h T 
}g^^nS^v-y i?X5jf-y h 9 0 O^jitilf ^©75riRlt:^# < S ? *^ « 

« 7] (ql<0^ ^ y i'X:a?-y h 9 0 <DrJ-}it4, 1t V ^ 1 > 2 J: 0 :^ # < * o T 10 

C 0 0 5 6 ] 

c: <D||^fS«ft- ?)«Wf^S^ vfcr&o ^ ^ -y ^ ®«e*5a*Wti:jg^-r S <i )b^T-# S 
ci:^SiB^-r5o 0 1 8 Stf H 1 9 linx>i^*i^<o^K^^^-i' Tjg^^tifc 
^ ^ -y ^;MJg|(DTffiHT?fe^„ 1 /^;UXCD 3 -y hT'il^fig^n^^^-y^'X;}?-y h 9 0^ 
mw^'&'y ^ -y ^ ic^Q-oT^^m^t ^ C ICfc 13 . > 5 (criJo rc ^ ^ -y ^ 

«JIE 9 jb^JgfiScSnrv^^o 0 1814. /^;1/X U-1f)t(OitliM3te<D75-IqlA^^»f^^^'f V 
5fcJ93J:3{cLT. ^-^yl/X l^ — If HBS>f L T Jgfig^ n v -y i^^t^ 9 
o ^>^-y <>X4?-y h 9 0 14. «»T^:S^f > 5 <D:^(oJtCjeo TtO}BJ5g*'{£jt?n:S cl 
± Cl«7?lfll<D^J**^J±^W:*:# < ^oTl/>S„ ioT. il>35:l/>->3 -y hS[T^Br'?^ 20 
7'l'V5(cjGofc^^-y^^l^9?rJgfig-r^iIi:*'5T't^S„ — ^19f4. /^UXb — 
1f3tOiI^<l>fc®:^ripJ*^»f^^^'l' > 5 iliSJe^-tirT/^/l/X U — -If^^&MMLTJg^^ 
nfc ^•^ <y ^'MlgE 9*5^LTV>5o ^^>y^XJK>y h9 0^D^®f^^^-l'>'5 CQ:^IbJ<3D^ 
?S t4it;SW/J>^>:»«>T. ify^y 9*JB^-r-5©t0 i 8 ©^^te Jt^T -> a -y MS: 

*^^^< SfoT. m 1 8 fC^-r*llfi£?g^fc^:S i> -y ^ 14 , 0 I 9 

C 0 0 5 7 1 

^-frT/^/bX U--tf^*^ra|f ;j nTl/^^<DT-. >^ 3 >y h-Bf tcJBfiic^n^ ^' ^ -y ^ Xd?-y h 

9 014. ^W^S^ -r. > 5 <D^7iriPl.tCt3(/^TJB^A^iSji^nTl/^^o J;oT. d^^-yi^X 30 

;i?-y h 9 o®^Wf^S^'<'>'5©i|i:^iRj'\o@tf*^:A:t < J&o-r^si:. inx3t^«&:&^ 

»r^S^-r V5 {£:?SoTWmtJ:^»f-r^ c i:A^-pt^i/^o cntcWbT. HlSt^^f* 
SlfiSfK^m^ST^fefiitsi/^T. 2^ 3 -y h ^tcm^^n-S ^y ^ X3l? >y h 9 .0 W»t^ 

[0 0 5 8 ] 

. U-1f ^OfflP3fl?feEP^S-rffiP30fii&b77fR)tc ^' ^ >y ^ X -y h 9 0 £OJg^*^{£jl^ 

n. c:'073lRl{c?GofcTfj4A^ffl5t^Wtc::^^VNi'-5-y ^X.-K-y h 9 0:&Jg^T#5o <toT 40 

^A^SfeCSo ftfc. ^Pi^fc t4®Ma<OS?<D4i:53'/ft«flbflDS^<0*5i-T-a& ;So *SP3^A^ 
/jN^<ft^{aif. ^5-y i'XiK-y h 9 0t4«^b;^Iqiic}tto/fc^jS3b^:*;#< 35:-5o it^fl 

[&l<0^j5^*ffl»W{i:;*:^ < T'^^av^o ioT. *||fif5}gfS{j:i3VVTt4^ra^ l ®il^l4^ 

[0059] 
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C 0 0 6 0 ] 
[0 0 6 1 ] 

H 2 0 0 £OMl^^BE0T-feS„ u-if ftni^s 2 0 0 u-ifTfeL^^^-r 5 U--tf7t 

s 1 Q 1 iy-'>f^io:>iiiti^^<ju:x.imm^mmt ^tcllb^c u--*fi^M i 0 1 ^mmr 
^*pgi5-rs«P3*iigf5gp 2 oli:. mpimmmmz 0 I -b- ^ mmz tircu—'f^Ltoim 10 

Jfe^BSg O ° r£ttlslfelSgi5-r S 9 0 ' iHJiElifiSgS 2 0 3 i:. *M^5o 
[0 0 6 2] 

l^ — IfJte^.l 0 1 U — if 3fe«r^^-r SNd:YAGU-1f-eSSo l^-lf^tjg 1 O It 

ffl V>S cl U— -tf i: LT. C«Ofifi. Nd:YV04 Ix — -ir-^NdrYLFU — -tf-^^rS? >-9-:7 

r 7 U-1f*«*So ^.-y ^'Ml^'^^aSaaffiilE^JglK-r -S^^. NdrYACU — 1f, Nd:Y 

[0 0 6 3 ] 

WR^WiPap 2 0 I ^22 IC^TJZ 5fi I X 4 2 0 7 ^^tTo 1 / 4 jSSS 2 

2 0 7 izm^i£m.mmytip<Dxmyth'^xmT ^ t . mmytiim^o:>mPim<DmFi{myt 

[0 0 6 4 ] 

S l^-lfJIfiLJiiS^iS^LP^&iDT. U--1f7tL*^H^ll)tLP«^^T' 1 / 4 jS^ S :K ^ il T 
5 J; ^ tc. ^SR^tSgpaS 2 0 1 ti. 1 / 4 2 0 7 ©Tjfit^^ 0 ^USS-r -5 c ^ fc. U — 

•tf^tS 1 0 1 *^^ttit^llJfc©U-1f^L*^mi*^nSOT'. AaX-i^*1^ 1 O P-tf BB|^ 30 

[0 0 6 5 ] 

9 O ° iHlfEiiasgP 2 0 3 H 2 3 fc^T.}: -p * 1 / 2 i^fiffi 2 0 5 ^"g-Uo 1 / 2 iS^ft 
«2 0 5 J±E^<13feOAI*^fi:?t LTit3^-r-5<S5fc^O < SjgftffiT'SSo r**^^. 1 
/ 2 2 0 5.lC0>J^Jf Tjffi^ 4 5 ® ^11^7^ LP, ® A «7fe A tt f S i: .^ii >t t± 

AltJl^LP, JCjt* LT 9 0 ° /cltlHlKbfcaSgM^LPz t :6:So 9 0" m^MW^ 2 0 3 it. 
^P3Sppas^2 0 I *^e,mS*^tlfel>'— 1f^L©lS5fc^9 0" fcttlsIlS^-li:^^^. 1/ 
2iSft«2 0 5.5rU-if)tL©Jfc«i±ti:EM?-&5S&f^:&-rSo ^fc. 9 0" Isie^gisas 
2 0 3 fi. t«P3*Mfi5gi52 0 1 A^SffiStStlfcP — ^f3fcL<D{l^^^IelG2-y:35:V^^^. 1 
y 2^mm2 0 5 ^ly-^^L(OM&9i C-ttit>-^. U-tfTtLAM / 2 iSSS 2 0 5 40 

[0 0 6 6 ] 

U'— If iinx^B 2 0 0 li* P) fc. 9 0 *■ mmmw^ 2 0 3 T(i7t^90'' f£^tlH]^5pgi^^ 

nXti^n^:!/^ U — -»f ^L*^A« bJb^O U — 1f^L^D7tett£D|S]^:& 9 0° ^xSJ:3tcEB 
^.n:fe^'"'i' a-r y ^ 5 V— 1 0 3 t . ^ 5^— 1 0 3 -^SSt^nfel^— 1f 

3feL^*3ie-rs*^ffl u 1 0 5 i:, mytm i^z/x i o 5 T-^Ttsnfc: u— if jtiA^^i* 

SnSftlXSfe^ 1 A^essn2.«H^ 1 0 7 . 1 0 Z^Xil^^ipjlci^lli^-a:^ 

tiLib<nm^7.7'—if 1 o 9 i:. 1. o 7 *X|*73fa]tC it3i-r -SYiST? iSltC^llj^Hir^S fc 

«6<DY|*;^5^— V? 1 1 l-.i:. 1 0 7 ^X^RtfY«fi:?jjplK:tt3^-rSZM73lfilK:^i62-it 

Sfci60Z#X-7^— 11 3 i:. 10 7 <DX-Y¥a^llPX^*^^ 1 <D » * TSi lal ^ 50 
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i:bTlslfe^H±S^£:4?)«0fftXv^ — >^2 13i:x dnSEHOOX-x — 109.1 1 1.1 

13.213 (o^ms^pm-r ?>7.7-—':^um^ i i 5 «rfiix.^5„ 

C 0 0 6 7 ] 

«>tej^.Pox(Y)fft:;^iPio^Sb{±. irax^t^^fej i *xtY)«&X7" — i o 9 (i i i) ici;t)X 

(Y)#:)3lR}Jci^»)S-lf C i: {C J; t) fT3 o .X(Y).«6X x - 10 9 (1 11) *^^I6^g<D 

[0 0 6 8 ] 10 

^ 1 mr'lifiaJLMm^ 1 ©ioX{c/^;l/X — if ^ffl i/^ T s ^3te?B5«i5?^Sc: ^-^t 
S c i:*^T'^S*e.aS«jg^lx — -If J:v^o mytmu^X 1.0 5 «*^#©©-MT'^ 

50 V? 1 1 3^tu~-^yt(Dmy6M^taj:iim^o)ffimic-^t3-it^^m<o—mT' 

[0 0 6 9] 

u—^taxmm 2 0 oi±^ iE>iz. mm^ i o ? {u«gsnfcsnx5^ft!f5i i ^mmyt&ic^i 

^XSm^tmui^X l O 5 iil^ U;^f4±fcEBStircBlM7teffl« t* — AXT^U >y ^ 1 1 9 i: 

> e — AXT^y 1 19 UVX lOStcratC^^'-t'^a-i'-y^S^ 20 

— 1 0 3 A^BBS^tlTV^^o e — AX:/'J 11 9 ti. RrM^^'^)*5^^J'^SW L^S 0 

V>So SSffl^fclli i 1 7 3b>e.f^feLfcRr«3t^«e — Axyy «y 1 1 9 Ti^^^J-^^Sli* 
^ tl, C ^ tlfcRT^i^t^*^:?*-!' ^a-r-y^S^-lOS SiO'^^ffl U^X 105.^ 

aiiib. Snxj^^i^a 1 to^Br^^^v-r V 5 «^$trSE 3 ^MB^-r So 

[0 0 7 0 ] 

U — IfiJOX^M 2 0 0 ^ ic, e — AXy U >y^l 19. :S?'-l'^o-i'-yi'S^— 103 
Rl/m^fflU-vX 1 0 5 i:|^C?fcf4_h{cSBg^tifcfflf»*^ 1 2 I S: |tS^ >- X 1 2 3 
^<ix.So ii®*? 1 2 1 i;UTti^Jx.tf CCD (charge-coup led device) ;^ ^ S o ^ 
Wf^^^-r > 5 «*#tr«ffi 3 ^figW UfcWMTtl^'DJEItTtti. *^ffl>>Xl0 5. if 30 
^^a^<y^'5^-10 3. e — Axru>y^ll9 ^jgjgL. ^^U>X 1 2 3 T^il 
?tiTa»^^l 2 lTa«;^n. Jifife-r— ^fi:i&So 
[0 0 7 1 ] 

L'-1fitaxSM2 0 0l±^ I 2 1 i3^^mti^ixtc^m7'~^i3'iXti^ri^ 

mm'f—^^i^m^ \ 2 s L'— soxse 2 o o^^:^w®t ^±{i^um^ i 2 7 t. 
=e-ist I 2 9 ^m^^o mmy^—^mkm^ 1 2 5 aiST^-^^s^- LTM^fflTfe 

51 1 7 T%^brcnrM7l£<0«^*^Sffi 3 Jitc^t)-^:^ fc46<0,^^S-r — :5?^?^»-r .So C 

oj^j^T^— ltxt"— i^^jffligp 1 1 5*uMxv^^y I 1 3 ^g^s&^jai-rs c t 

J; 0. nr*S)t<?)^^.^s*^affi3 j;5fc-rso ±oT. ^m'r — ^^m^ 1 2 5 

1 2 9tcl£Aiii®^A^fiS^^nSo 
[0 0 7 2 ] 

±v^ump i z 7 iciA. x5^— i^^jffligp 1 1 5 ^^^ov'— jiist'— ^^laaj 1 2 5 *> 

<b<r)m^T — -^mf^xfs\^. <in^<D7^— ^ feSfii bT u— tfTfejg^jffiig? 1 0 2 . m^ra 
jteig 1 1 7 so'xt"— i^*j®igi5 1 1 5 ^mmt ^ c ttcj; t). u—^imummz 0 o±^i 

^mm-r^a T. ^f*:SJffliaJ 1 2 7 tin^t; :i — :5f:x - h t LTaHgTSo 
[0073] 
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C 0 0 7 4 ] 

sfe-r 5 ^--f Msai 1 0 1 «rs«-r 5 (s i o n ^ ^te. imi:nsi>m i (om^^m^t^ 

«*?*^-r5 (S 1 0 3 ) o C tll±. -"f^LcDmjt^PA^fiQXW*!!^ 1 cOrtgPtCjfiie^ 

^ 1 ®ZM:)JiRi©^«ia-p^So e: ©^i!iM*^i*:^jaigp.i 2 7 A:^?ns. lO 
C 0 0 7 5 ] 

i&niW^^^ 1 ^ ^--tfiais^ 2 0 0 ©isS^ i o 7 tc«^B-r 5o ^ lt> i 
1 7 Rrm^5rSI^2^-e:TttlX*f*!|3a 1 ^BgWr S (S 1 0 5 ) „ MB^^ nfc«»f^^ 

t±a®5^— :?5ElB|gP 1 2 5 tcSl^n^o C 0«^7='— tcSt^V^ TS® 7^- ^ ffl^gp 1 2 

S 1 0 7 ) o 
C0076] 

^f^rStc LTZWXt^ — 1 I 3 ^Zil:^rinl<D^i!lS-lir« (Sip9)o cntciO. 20 

1 1 7 tORiMTieo^j^A^a® 3 {cfiiH-r^o ^fe. »^v='— ^^taasis i 2 5 « 

*iJI»-r-5o C <Dt£:;feH^7^— i5f tt^t*:SiJ®gS 1 2 7^:/^LTt— I 2,9{ciM^tl, C 
ntcJ:?)^:^^ 1 29 icmm^'^^ 5 {^jfi®l£;*:iS^^3b^«^?nSo 

[0077] , 
^«:^JWgP .l 2 7 tl±^46X7^ -y :/S 1 0 3 T'g^^5 nfc^Itl»7^— > A^A;^ ? tlT t5 t) 
, CKD^itlSv^— jb^XT"— v^^JSilgP 1 1 5t2iBtl5o S^^JffllgP 1 1 StiC©^ 

KSt^-^' ta-^v^T. U'--tf^Lco^3t.#.P*^i(rpX^*fe!t^ 1 tOl^giSt ftSfiiBtc. ZWX 
1 1 3 J: D iPXM^ia 1 ^Zfft:?!riRl{c^i!l^-li:5 (S I 1 I ) » 

[0 0 7 8 ] .30 
^-kK. ffiP3^iagi5gP2 0 1 fC<J: t). U-1f3tiS 1 0 1 *^^aiM*tlSEIS<H)tLP® U-lf 

3tLtotgp3$^Mgi5t-^ (s 1 1 3) o If P3*sigi5gi5 2 0 1 43 ^/^ T 1 / Am&m.(oy5^n 

So 

[0 0 7 9 ] 

oSi6*^ftnxJ*^!l^ 1 <DY|fi7J(Rj{cStf fc%»r^^^'<>'-5 <d:^i6i t — StT ^ <fc ^ tcliiis 
•rs (SI 1 5) o citi«., ettxT^— s?2 1 3«rieite^-^sc i oa^snso .to 

[0 0 8 0] 40 

. Y«673iniu:}G-r) Tiaxj^.^i^ I ^Jrax-r 5<Di?. 9 0 " iggiiHijgp 2 0 3 u~-*fytL 

©ii)te*lH!fe^-a:ftV> J;;3 =5:iias«rt- S (SI 1 7) o o S 0 . 1 / 2 Slg^E- U — if 5tL 
to 5ie ^ il- E B * -fr 5 ift {'^ ^ f S „ 

[0 0 8 1 ] 

l^-- IfTfclg 1 0 1 A^e. U-.1f)ti^%5fe:? HiTT, U-1f3feL^ilDX3l*^^%H oaffiS OY«l 
73 ipJtcSO'/c^fgf^-^V'T V 5 icMi^-rSo 0 2 5 l±ijaJ:M^<^ l <7)¥®@T36.5o . u — 
•f 3l£L<iOffiR{l^EP<0*f P3*«-rfteSA^ftlXj:*^» 1 ^0 — SfeO^W^^^ -< V 5 t }ft 3 

ip tcLT. iraxj^ft^ 1 tc b--tf)feLA^^.tl^ tiSo 1^— ifJfeL^D^jte^paiaxi*^!^ 

V 5 tc?»5 J: -5 fcYSSXT^ — 1 1 l^T^KiS-frTs ^P«!iaSllE^«9f ^ 50 
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:7 -r > 5 fc Jii -5 J; ^ iciaJL^^Va lortgptcjg^-r^o 
[0 0 8 2 ] 

1% 1 coi^gEfe^iifiaaSiSE^jgfiEf 5 (s i 19) „ IS^d^LP© u — if ^L^rfinx 

3*^!t^ McMi*-r s^^ti. 0 2 6 (c^^-r i ^„ -r^t?^, u— if^teioigiKs^L 

P<Ofp^€*^i)0X3*^*& 1 «D^»T^S^ -TVS fcjft 3 <fc 3 U' — -If 3tL*<inx^*^*Si 1 tc,^ 

C 0 0 8 3 ] 10 

i^tC, 9 0° |51(5iia5gP2 0 3 tea; t), l /2&fi«2 0 5 (023) *U-1f^L£D5t 

KDmyt^ 9 0 • Tcttlsl^;^ -arS^SSJgr-rS (S 1 2 1 ) « 
[0 0 8 4 ] 

^tc. u-if^feig 1 0 1 u--tP^L^%^^-arT. u-^m^tajiscimm 1 cDaffi3 

t/fc^if^Sv-f > 5 ta«J-5 <fc a UT. iDX^t^fSl 1 U— •tf7teL7b^5!^M^n^„ U — 
if JieL©«^^PHinX)i*^^ 1 OF«3gBJcfiS[flbTl/''S®T'. j^iSiailMiS^taX^t^!^ 1 

[0085] 

^LT> YMX-r — l 1 1 ^r^ift;? -tirT. U — if JtLA^-T <-±©^»r^^^^ > 5 ^Sg W 

TtnuM^^ I (op^^icmmi&mmm^m^'r ^ (si 23) » 35:*5. itiiiiTtLPCDii'- 

if 3fcL?r*0X5t^ite 1 {cM^rs^^tt. H 2 8 tca^-r J: ^ teftSo 
[ 0 0 8 6 ] 

»r-r§ (S 1 2 5) o Cintc J: t) , SoXJtl^iKr 1 n rtc^^WT S « 30 

[0 0 8 7 ] 

i:<Drtgi5tC»7t^P^^t)-ti:T. /^^UXU-if^tL^^Sf^Sv-r V5tcHgStbTl.^So ^ 
UT. X$S;^-7^->? 1 0 9 ^YmT.'r—iP 1 1 1 Kl ^ Hi: 5 d t tc J; ») . ^t^.^P^^W 

«LTi/'»5o inx?>fife^<D«wrs®^fcfsr63b^<Ojg^A<^s t , finXM^14j^J±i46^/h 

{c jG-pTinx3>f*?^ 1 :&fiJS c t J: *) . it«?6«i/J>^ ^:^T-inX«^1«j i^mm-t^ c i: 
*'T-^5o tinfct t). traxj^^i^J 1 ©a® 3 ic^Kr^^^'f 5 3b^ enn/c^jt5.S5:»J 40 
n^%4 ^ Hi: 5 c 1 5: < finx^t 1 «-^»f -r « c i: *^T* # S o 
[0 0 8 8 ] 

Tv u-ifjtLtiJqxj^^l^ 1 ^SjSL. 4nxi*^# 1 ©^ffis -pa/^/i/x u--»f 

[00 8 9] 

iiL±mmvtc.ii 5 (cm 1 micitus. inxj#^fe i ©affis tc^R^^^-f > s *^e>nti 
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^sess^sijn-^jggfcjb^^cs ci i:* < , i¥^m»^y y^r^^tt-i/ m-r c ta^ 

[0 0 9 0 ] 
[0091]. 

*-y :S'^fflv^fc^^"-rs^:^y<t t) t«M*inx*'5flrflgi::5:5o ^^if. 0 2 9 tc^f <t ^ 
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